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TABLl8.-Cbrrskrtion eoefi&nt between rainfall and run-off, Wagon 
Wheel Gap experiment, Watershed A 
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Regression equationa: 
(0 Run-off=0.43Xralnf~-3.01. 
(11) Ralnlsll=l.BMXrun-off+9.31. 

CONCLUSIONS 

The subject matter discussed is the result. of special 
, in the search of a better understanding of tho 

probem. Having constant use for rainfall and run-off 
data, the writer has felt that the work of previous inves- 
tigators has carried a solution on1 part way. It is con- 

that the nature of the lag of run-off behind rainfall has 
not been sdiciently considered. A higher state of 
agreement seems to result, in e v e 7  :ase that has been 
tned by the writer, when some lag is gwen to the run-off. 
The amount of this lag, as given in the examples cited, 
may be open to greater refinement and may be derived 
by more elegant methods. I t  may be given different 
values and std not vary the average results of computed 

tended that their di5culty has { ain partly in the fact 

values very much. For example, in the case of the 
Yadkin River, the lag of four months was adopted and 
the correlation coefficient found, considering the years 
1903 to 1909, inclusive, and the year 1912. The coeffi- 
cient was 4-0.8988. If now, in addition to the yeam 
above, we take the ears 1914 to 1919, inclusive, making 
14 years in all, andTtake a lag of 2% months only, the 
correlation coefficient comes out at  +0.9061 (about the 
same figure, although slightly higher); and the computed 
results differ very httle from those in Table 3 (the aver- 
age). However, if no lag is given the run-off, the correla- 
tion is very small. 

Variation m temperature and wind movement must 
have considerable effect upon the amount of rainfall that 
is responsible for the mainstay of the stream’s flow. 
Attempts to include consideration of these factors in the 
Wagon Wheel Gap data have led nowhere up to the 
present. Run-off seems to be roughly inversely propor- 
tional to wind movement and temperature, and these 
two latter variables display considerable change in value 
in the Wagon Wheel Gap data. Their influence may be 
the missing link of some 11 to 12 per cent t,hat we seem 
to lack in the correlation coefficient. It is the hope of 
the writer that this article may provoke further study 
leading to a complete and elegant solution. 
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RAINFALL PERSISTENCY AT SAN JUAN, P. R. 
~51.57~. i (719.51 By C. L. RAY 

[Weather Bureau, Sea Juan, P. R., April 22, lm] 

The following notes relating to rainfall persistency at 
San Juan, P. R. were su gested by an original study of 

WEATHER REVIEW, June, 1924, page 308,’ “On the 
Probability of Rain (at Montsouris near Paris).” The 
factor of persistency or the tendency of rainfall to repeat 
itself for 1,2,3, or a greaternumber of consecutive days, was 
found to be markedly higher than the general probability, 
or in other words, the probability independent of what took 
place the day before. For example, s t  Monsouris the 
general probability for rain is 0.525. In a 50-year record 
there were 9,580 rainy days out of a possible 18,261, 
while there is an increase of 18 per cent or to 0.704 in 
the prqbability of a continuation of rain on a second day. 
There 18 also a gradual increase in the probability up to and 
including 15 days of rain and except for a short lapse a 
further mcrease for the higher grou s. A similar study 

Besson, an abstract of w % ich appeared in the MONTHLY 

by Blair’ based upon 30 years’ recor J s at  Lincoln, Nebr., 
1 Beuaon: Vol. 62, Mo. Wss. Rev., p. 309. Blair: Vol. 62, Mo. Wea. Rev., p. 350. 

shows much the same effect of the persistency factor. 
At this station a general probability of 0 . 3 9 4 4 , 3 1 2  days 
of rain out of 10,956 possible is followed by an increase 
to 0.540 for a second day, or 14 per cent, and a gradual 
rise in values in consonance with the increase of consecu- 
tive days of rain. 

In t.he present paper we have taken as a basis the 29- 
year-record at  San Juan, P. R., comprising 6,205 rainy days 
out of 10,585 possible, for a general probability of 0.586. 
In Table 1 are given the total of single or separated days 
of rain, and the number of groups of 2, 3, 4, 5, etc., con- 
secutive days upon which precipitation occurred. In the 
same table is shown the calculated days of rain (the num- 
ber that would be expected) derived from the equation 
of general probability. The actual cases with rain exceed 
the calculated where more than 5 days are considered but 
are less where 1, 2, 3, 4, or 5 days is the factor. Thus 
we have a first indication of the part played by a mark- 
edly long series of daily showers at  San Juan, which as 
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a rule are of short duration though commonly at an exces- 
sive rate. Of the total of rainy days nearly 67 per cent 
occur m groups of 5 days or more with 2 cases of excep- 
tional length, the one with 25 days consecutive days and 
the other with 44 days, exceeding the Biblical 4Odays and 
40 nights, though in the present instance nocturnal 
recipitation is of enerally greater frequency during at  

period in which the 44-day record occurred. 
From data in Table 1 we compute the probability of 

rain where it is known to have rained the day before, 
using the equation in which S equals the number of 
grou s of consecutive rainy days, K,  and n the total 
num E er of rainy days, to solve for P, the probability of 
rain after K days. As shown in Table 2 the probability 
after one day of rain is 0.687 as compared with the general 
probability of 0.585, or an increase of 10 per cent, after 
2 days, 0.705, after 3 days 0.718, etc. The results are 
in eneral, in close agreement with values at Montsouris 
an f at Lincoln except for the somewhat lower probabilities 
at the latter station. 

Last 9 months of t a e year, including the fall and winter 
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TABLE 2.-Probability (Pk)  of rain when it i s  known lo have rained 
the (k )  preceding day, San Juan, P .  R.  
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In Table 3 is the coefficient of persistency for the 
several months, and year. The ratio : - R = - ::F is used 
where P is the general probability, P' the probability 
after one day of rain. In solving, R would equal 0 if 
there were no in0uence from rain the day before and 
equal to 1 if the rain of the preceding day assures another 
rain. From the values derived we obtain an indication 

of the relative influence of persistence in the several 
months and seasons. The most marked effect from this 
factor is shown for the month of March with the value 
0.35 as compared with 0.08 for July. Thus in March 
the probability for a second day of rain is 18 per cent 
greater than the general probability, while in July the 
difference is negligible, being but 2 per cent. Secondary 
maxima of 0.34 and 0.32 occur in November and May, 
respectively, in consonance with a 12 to 15 per cent 
difference between the general probability and the 
probability after one day of rain. In the months of 
June, July,, and August we find there is the least effect 
from persistency, especially marked in July when it is 
but one-fourth of the March, May, and November 
values. To trace the cause of this variance it is indicated 
in large measure by the absence of temperature contrasts 
during the summer period and the more local character 
of the precipitation. At Lincoln the coeficiency values 
also reveal a minimum influence during the summer 
period. A t  Montsouris the differences between the 
several months are less although the highest values 
occur in May, February, and November, very nearly 
the same grouping as at San Juan. 

TABLE 3.-Monthly and annual values of the coejicient of 
persistency R 
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LINCOLN 

In summarizing, it is found that the probability of rain 
at San Juan is definitely influenced by the weather of the 
preceding day, that this influence is found to persist for a 
considerable period without break and that given a longer 
period of observations it seems justifiable to assume that 
the probability will continue a gradual increase through- 
out. I t  is found also that there is some variation in the 
effect of persistency as regards the several months and 
seasons and it is indicated that this difference is largely 
dependent upon local climatic characteristics, with a 
generally minimum value occurring during the summer 
period of slight temperature contrasts and the frequently 
local type of rainfall. 


